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the actua] Tigurss they have derived, owing to the lazk of
2Xperimental data, They emphasize, in Particuiar, that their

results wil} be modif:agd by the fact that the 1nhamagene1:1es are

known not Lo be Stricrly radzal, There are 3 Iigurezq < tables and

10 referen:es : 7 Sovie:r and 13 non-Soviet, The relerenzes to three
English language Publi:atijong read as followy : L—F’
Ref 4. J.Hewish Prec, Roy, Soc,, 228, 239 (i953),

Ref,7: J.Hewish. Parig Symposium on Radig Ast:cnamy. Stanford Univ,

Ref .8 VOVnVitkevitch: Parisa Symposium cn Radis Asirinomy,
Stanford Univ. Press 1959,
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AUTHORS : Vitkeyich, V.v., Kuz'min, A,D., Matveyeﬁko, L.I.,
Sorochenko, R. «» and Udal'tsov, V.A.

TITLE: Radiocastronomical observations of Soviet~ cosmic
rockets

PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 9, 1961,
1420 - 1431

TEXT: fThis is a description of a specially designed radio inter-
ferometer with phase modulation, as used in tracking the first
three Soviet space rockets. a two channel phase
divergent reception was usged ges in the signal ampli-
of the position of transmitter with
In receiving a signal
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5Ta = T Fy Lft (7)
where a - a dimensionless factor depending on the properties of
the receiver, To - standard ambient temperature; Fe = (’1‘a + Tin)/
/To -.;29 equivalent input temperature determined by noise of the
receiver; Tin = (Fr -1): Eﬁ,‘ noise factor of the receiver; T, -

antenna temperature; T - time constant of the output cct; Af -
passband between input and detector, The bloc diagram of the recei-
ver is shown; the operating frequency was 183.6 Mc/s, that of the
transmitter in the rocket capsule. The interferometer had two pa-
rabolic antennae 8 x 15 and 11 X 28

by approximately 176 m.

far
spect to each other.
A schematic of the
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illuminating system is also shown, the three resonant dipoles were
connected by equal lengths of a PK-20 (RK~20) cable to a common
feeder. The directional patterns and utiiization factors cof the an-
ténna areas were determined from solar radiation. For both antennae,
the area utilization factor was about 0.5. Phase modulation at a
frequency 72 c¢/s was adieved by changing the phase by 180° by mean:
of periodical variation of the electric length of the wall connect~
ing the local oscillator with one of the mixers, so that the re-
ceived signal was amplitude modulated at this frequency. The phase
modulator was designed around a standard hybrid switch, The switch-
ing elements were light house diodes type 64 34
the sinusoidal modulating voltage. The attenuation introduced dig
not exceed 2 db. The change in the diode 3lopes by way of changing
“he oias and the inserzion of tne modulator into the local osciila-
tor circuit permitted the parasitvic am
systems tc be reduced considerably., The modulator used pernitted

the radio meter with pnase modulation t¢ be changed into that with
AM, this was achieved 0y suppressing the modulating voltage at one
reampiified atv UHF by akpiifiers X

(6D3D) driven by

plitude modulation of earlier

CIA-RDP86-00513R001860120009-4"




"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120009-4

= T N A ST T R R ST R S R SR e TR ST A
T P : .

SRS AP TTRIN IS, ST AR ER SR B ZLENT “:‘K'::’E“:‘d 45575
Y S e s -2

20518
$/109/61,006/009/001/018
Radioastronomical observations ... D201/D30¢

placed directly at the antennae. The noise factor of UNF preampli-
fiers was 5, The ampliflied signals from each antenna were changed
after buffer stages to the let IF of 6.95 Mc/e and fed into two
chennels with a 90° phase shift between them. A double frequency
conversion was used. The 190, 554 me/s frequency of the firet lc-
cal osciilator was priduced by a thermostatically controlled ery-
stal oscillator working a: 9,074 mc/s with sybsequant multiziica-
tlon by 21. I%s reiamiive instability was 30-6 and hence the pass-
band of a monochromitic eigral was chosen to be 2Kc/s. To secure
rechtion with the e.gnai frequency shifting due to the Doppier
efféct, gtep tuning withi: 8 Kc/s was provided formed by 5 rese-
nant circuits detuncs in < Ke/s steps. On zop of the firs* L.O.
could be continuously tu:2d within # 3.2 Kc¢/s. For calibration pur-
poses, when a under-pass:and is required, tne second amplifier pass
band could be switchei f.osm 2 to 10 Ke/s without affecting :tuning
and gain. The signal, det-cted by a synchronou.s detector, was taken
from an RC cutput riliter sith !ime constant 1 = 26 sec. This va-
lue permits achieving the requ.red fluctuatiun sensitivity and in
practive does not affect - he interference am:.ituae. All power sup-
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plies were stabilized with a stabilization factor of about 103. The
signals were recorded on electronic automatic recorders type 3M1-9
(EPPJQ» monitored by one minute time markers. The experimental da-
ta of the receiver sensitivity are tabuiated. The experimental sen-
sitivity was about half that calculated from Eq. (7). The maximum
sensitivity of the interferometer, corresponding to the minimum
detected power levels, are also tabulated. In making final adjust-
ments (M.V. Gorelova participated in the final adjusiment method
evaluation) constant and timevarying parameters had to be conside-
red. The constant parameters are y - angle between the horizontal
plane and the projection of the base onto a vertical east-west pla-
ne, 0 - angle between the east-west direction and projection cf

the base onto a horizontal plane and D -}g!pe of the interferome-
ter distance between the antennae’y are det€rmined by fixea antenna
geometry: 1M = ?n/l,on the other hand is determined by electrical

lengths of the cables and phase characteristics of input stages
and can vary with time. A geodesical survey gave the following re-
sults: D = 175,896 m; vy = 29447'; 6 = - 14' sc that the expressiecn bx(
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for the azimuth of the source is given by
& = 179%6" arc sin[o"oo 006-(n - Q‘ ~

sln 2
= 0.047669 ctg 2],

where n - ig the number of the lobe and z - the zenith angle of
the soufye. The parametar % was determined frop

t. -t
¥ = L Tz\source , (11)

(10)

where T ~ the periodapf the interference 10be, t. - the caiculated
and tj\source = the real instant at which the source basses through

the maximum of the interference diagran. Owing to the finite valye
of the output cet time constant, the instant EA.sourcn at which

the source erosses the maximum of the diagram doeg not $brrespond
with t representing the maximum deflection of the seconding instry-
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ment., At thus was introducea, as given by

2 2
Ax = A - A scurce = 1 - 5?_ (%) e (12)

in adjusting the arrangemente, The above §mstrument and method of
observations were applied to tracking the first, second and third
Soviet- space rockets, launched January 2, Septegber 12, and Octo-
ber 4, 1y59, respectively; measuring their angular coordinates ang
measurements of the intensity of the received signal were also
carried out. There are 8 figures @ tables and 11 references: 5 Sov-
iet-bloc and 6 non-Soviet-bloc. The references to the 4 most recent
English-language publications read as follows: G. Fielder. Nature,
1960, 185, 4705, 11; H.P. Wilkins, Nature, 1959, 184, 4685, 502;

P. Moore, Nature, 1959, 184, 4085, 502; J.G. Davies, A.G.DB. Lovell,
Nature, 1959, 194, 4685, 501,

ASSOCIATION: Fizicheskiy instiztut im. P.N. Letedeva AN SSSR (Insti-
tute of Physics im. P.N. Lebedev. AS USSR)

SUBMITTED: October 4, 1960
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Soviet-American symposium on radio astronory.
no.6:1120-1129 K-D
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(Radio astronomy--Congresses)
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AUTHOR: Vitkevich, V.V.

<l
Disturbances 1

TITLE:

n the regular structure of the magnetic
field in the solar supercorona '

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Radiofizika.
v.5, no.2, 1962, 402-403

TEXT: Eclipse measur
direction of the magne
almost radial,

ements by the author have indicated that the
tic field in the super

corona is frequently
whoreas measurements carried out by I. Hewish
f the magnetic field is often at

It is now suggested that although
s in fact approximately radial, the

have shown that the direction o
90° to the radial direction.
the magnetic field i

appearance of an elongated plasma cloud in the supercorona, which

lies along the path traversed by the radio waves. and is nearer to
the Earth than the scattering regions, is responsible for the
refraction of the waves, and the latter is very different for

different regions of the Crab nebula. As a result there is an
effective rotation in the major axis of the Crab nebula ellipse.
Card 1/2
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In order to confirm this interpretation, it will be necessary to
observe the supercorona not only during the culmination but
continuously for five to seven hours per day, There is 1 figure, L}

ASSOCIATION: Fizicheskiy institut im. P.N.Lebedeva AN SSSR
(Physics Institute imeni P.N.Lebedev AS USSR)

SUBMITTED: October 7, 1961
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AUTHOR: .!}tggxifh, V.V,

TITLE: The possible existence of natural radio plasma-

satellites moving about the sun

PERIODICAL: Izvestiya vysshikh ucneodnykh zavedeniy., Radiofizika.
v.5, no.2, 1962, 404-405

TEXT: Various observations, in particular those at the

rrymskaya radioastronomicheskaya stantsiya (Crimean Radio-
astronomical Station) and Serpukhovskaya radioastronomicheskaya
stantsiya (Sernuknov Tiadiocastronomical station) of JXAN, indicate
the presence of moving masses of plasma in the Coromna, with
velocities of the order of hundreds or thousands of km/sec.

In June 1960, observations on three radiointerferometers at

& and 1.5 m (data, processed by L.I.Matveyenko and V.I.Slysha,
still to be pﬁblished) show the prescnce of a radio source moving
rapidly across the solar disc. The emitter moved approximately
parallel to the equator from the left-hand to the right-hand edge of the disc.
At the extremities of the trajectory the apparent height was about
Card 1/2
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one solar radius. These and other observations indicate the
probable existence of radiating plasma bunches in the Sun's
vicinity. The author calculates the orbital durations and
lifetimes of the corresponding objects. Since the probabilities
of observing such objects are quite low, prolonged observations
are necessary using 2 or preferably 3 radiointerferometers. It
is difficult at present to decide between 6 apd 1.5 m as the most
suitable wavelengths for these observations. Should such
installations be located beyond the Arctic or Antarctic circles,
continuous observations would be possible over many months.
Finally, the possibility of a radiating ring about the sun,
arising in the disintegration of a large plasma satellite, is
mentioned. There is 1 table.

ASSOCIATION: Fizicheskiy institut jm. P.N,Lebedeva AN SSSR
(Physics Institute imeni P.N.Lebedev AS USSR)

SUBMITTED: October 7, 1961
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AUTHORS: Alekseyev, Yu.I., Babiy, v.I., Vitkevich, V.V.,
Gorelova, M.V. and Sukhovey, A&7

TITLE: Observations of solar radio~-emission in the metre
range during the total solar eclipse of February 15,
1961 - . .

PERIODICAL: Astronomicheskiy zhurnal, V.39, no.4, 1962, 643-652

TEXT: The observations were carried out at the Krymskaya
nauchnaya stantsiya laboratorii radioastronomii FIAN (Crimean
Scientific Station of the Radioastronomical Laboratory of FIAN)
using the multichannel radiospectrograph described eariicxs
(V.V.Vitkevich, Z.I.Kameneva, D.V.Kovalevskiy, Radiotekhnika i
elektronika, 1, No.6, 864, 1956; V.V.Vitkevich, Tr.5 soveshchaniya
po voprosam kosmogonii 9-12 marta 1955 g&., Radioastronomiya,
Tzd-vo AN SSSR, 1956, p.lk). Various improvements have recently Vx/
been introduced into this spectrograph and its wavelength range

extended. The working range is 40-150 Mc/sec. There are
sixteen channels and the sensitivity in each channel is

10"22 W/m2 cps. Detailed results are now reproduced in the form
Card 1/2
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of graphs for.the 1.5-4 m range. Analysis of the results is used

to determine the radio diameter of the sun which is found to be:
| D, = 0.0350% - 0.035A + 1.28,

where ki is in metres and D_ is in units of the optical diameter

of the sun. Fig.9 shows thepdependence of the intensity of solar

radiation on wavelength. The computed effective radio temperature

turned out to be practically the same for all wavelengths

(7.5 x 107 °K). There are 9 figures and 1 table.

ASSOCIATION: Fizicheskiy in-t im. P.N.Lebedeva Akademii nauk SSSR
(Physics Institute imeni P.N.Lebedev,AS USSR)
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K tuo-component model of the solar supercorcné. (MIRA 17:8)

41 no.3684~691 Jl- Ag LA
1. Fizicheskiy institut im. P.N. Lebedeva AN SSSR.
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AUTHOR: Babiy, V. I.; Vltlgevxch, Ve Vo

.

TITLE: Radiointerferometer with frequency multiplication
SOURCE: Radiotekhnika i elektronika, v. 3, no. 6, 1964, 960-965

TOPIC TAGS: radioastronomy, radiointerferometer, Crab Nebula, two antenna
radiointerferometer ' :

] .
ABSTRACT: When the signal-to-noise ratio is not very low, the resolution of a'
radiointerferometer may be raised by frequency multiplication. The gain in the
signal-to-noise ratio due to frequéncy multiplication is theoretically evaluated for
the case of a 2-antenna interferometer. An experimental verification was
performed with a 2-antenna interferometer having these characteristics: wave-
length, 5 m; base, 150 A oriented east-west; lobe angle, 23',2; statitpary-
paraboloid antennas had ~ an effective area of 200 m” each; quartz-controlled

Cord 1/2
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" . heterodyne frequency, 53 mc; first IF, 7 mc;

Nebula r-f radiation was recorded. The syste
‘determining the coordinates and size of ra
has: 3 figures and 6 formulas.

IF multiplication was used. Grab
m is claimed to be suitable for
dio sunspots and flares. Orig. art.

’
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April 17, 1965.
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: \
TITLE: Obgervations of {ntensity fluctuations in radio emigeion from the quasi-
stellar source 3C-48 caused by heterogeneities of the {nterplanctary plasma

SOURCE: AN SSSR. Doklady, v 168, no. 1, 1966, 55-583

TOPIC TAGS: supercorona, quasistellar source, augular distance, fluctuation period,
astronomical unit

ABSTRACT: Heterogencities i{n the solar supercorona with velocities reaching several
thousand km per second were observed at distances of up to 100 solar radii. Using
the east-west line of the Radioastronomical Station of the Institute of Physics of
the Academy of Sciences SSSR, systematic investigations of the quasi~stellar
1C-48 gource weve made on the 3.5-m wavelength. In February, the source approached
the sun. In Harch, fluctuatious in the brightness of the nource bepgan. Plurtuationsl __ B

increased with the decrease in angular distance between the source and the =un, :
attaining the maximum in April and May when the minimum angular distance occurred.
A table in the original article and a histogram show the rate of fluctuations cf the '

source. The mean period of fluctuations was 3 and 4 seconds. A weak second period -

523.154,4+523.152.3
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of 6 and 7 seconds may be identified. This is related to the 3.5-m wavelength. An
. attempt Lo continue the investigation on the 7.9-m wavelength was unsuccesaful., The
. area of scattered llght at a distance of one astrononical unit with a dfameter of
., 500—1000 km is seen at an angle of 0.7"—1.4". The effective angular diametnr of
' the source was acccpted as equal to 0.1". Orig. art. hast 2 figures, 1 table, and

1 formula. [EG] !
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ACC NR: AP6011442 SOURCE CODE: UR/0109/66/011/004/0623/0626
AUTHOR: Vitkevich, V. V. £
ORG: none

TITLE: Dispersion of radio waves in the interplanctary plasma .
et T terpianctaly Preios

SOURCE: Radiotekhnika i elektronika, v. 11, no. 4, 1966, 623-626

TOPIC TAGS: interplanetary space, radio wave

ABSTRACT: The angle of dispersion of radio waves in the interplanclary plasma
is evaluated in the ecliptic plane along various directions from the Earth; the
evaluation is based on Soviet and Western experimental data. The dispersion by
isotropic and radial inhomogeneities i8 considered. A numerical example
indicates the possibility of observations designed to detect predicted dispersion
maxima. At a 10-m wave, the radio-interferometer base will be about 30 km; a2t

Card 1/2 . , _ UDC: 621.371.18
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the observations promise to be morc cfficient.

With prolate radial inhomogeneities, the dispersion angle is expected to increase
in the direction of prolatencas. This effcct should be particularly pronounced

when radio waves are dispersed by corpuscular streams. Orig. art. has:
2 figures, 12 formulas, and 1 table.

.3 15-m wave and the same base,

SUB CODE: 03, 17 / SUBM DATE: 13Jan65 [ ORIG REF: 006 |/ OTH REF: 002
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“PITLE: Radio wave scattering by isotropio and rodially elongated heterogeneitiesn
“of a solar uuporcorona

'SOURCE: Geomgnotizm i aeronomiya, v. 6, no. 4, 1966, 650-657

TOPIC TAGS: solar corona, radio wave ecattering, oleotron density, solar activity,
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Vitkevich, V. V. ; Lotova, N. A. “

golar mognetioc field

ABSTRACT: Experimental data on radio wave scattering in a solar pupercorona are used
to distinguish two components of electron-density heterogeneities. Forumulas are
derived for the scattering angles ‘of o spherical wave in iwo components. The scatter-
ing ﬁmotiona for the radially elongated and isotropio componentc, renpootively, ares

4,. (r.m|);_-a k2 (2my — 1)I‘(m,)
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1 Here [j(m) is o gomoa function; \y(r) the pecattering function, which i1s expressed as

‘ ;
P(r)=4,5- m—wy:? aDel)

i Ya(r)i(r) .

i whore A io tho wavelength in moters; N the olectron concentration in the
‘I heterogeneities; q the spacing of the heterogencities ( or tho space factor); and 1 the
| characteristic dimension of the heterogeneities. The scattering of spherical radio
| waves by isotropic and radially elongated heterogeneities for various positions of a
| point source is examined., It is found that & point radio source in a solar super-

il corona has the shape of an ellipse due to scattering. The semimajor axis is perpen-
dicular to the direction to the sun, and the eccentricity is a funotion of the

! coordinates of the source (see Fig. 1). A method of calculating the attenuation

| factors for various source positions is given in the appendix.

iCard_7/%
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ORG: Physics Institute im, P. N, Lobedev, Academy of Sciences SSSR
(Fizicheexly In-t Akademii nauk SS3R)

TITLE: On the r_gg_i_q_htixhtxmﬂﬂ_diﬁﬁlihnﬁmnvgf the Crab Nebula in the meter
wavelength region from observatlons of the lunar occultation of U August 1964

SOURCE: Astronomicheskiy zhurnal, v. 43, no. 1, 1966, 13-19

TOPIC TAGS: radio astronomy, radio emission, cosmic radio source, nebula

ABSTRACT: Results are presented of observations of the Crab Nebula during the

lunar occultation of I August 1964 at wavelengths of 1.4, 5.0, and 7.5 n. The
occultation was close to central, and the first phase occurred near culmination.
The interference method was used for observation to eliminate background effecta, !
The antenna types used, their distribution, and other details of the radio inter-!
ferometora are discussed. 6ince the antennas were fixed, only the first two
contacts of the occultation were obaerved. The observed interference ,signals

| : |
_Card /2 _ . UDC: 523,164 ° La\l _
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are shown, and the methods of interpretation and the occultation curves
are presented, The derived brightness distribution curves of the Crab Nebula é
in the direction of the lunar motion (close to the direction of right ascension)
are given, The right ascension of the centroid of the radio emission at 7.5m
with respect to the double star is Q"+10", while that at 1.4 and 5,0 m is shifted
toward the western boundary of the nebula by 1547", Several bright regions were |
detected and their intenmsities, spectral indices, and dimension3 are given.

These results were obtained by comparing the present observations with those

of the lunar occultation of 16 April 196L at 1.4 m in which the- lunar motion was
directed approximately along the minor axis of the nebula, The authors thank

R, D, Dagkosamanakly for help in the observations and I. M, Dagkesamanskaya for
calculating the topocentric coordinnteas of the Moon, the apa Tequency spec-
trum, and ita variation during occultation, Orig. ert, has: 2 formulas,

2 tables, and 6-figureg. [ok]
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Combining technclogical processes of sheet steel produciion ir rre
continuous line. Sbor., trud. TSHIICHM no.28:35-39 '62,
(MIRA 15:11)
(Rolling (Metalwork)) (Assembly line methods)
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of Thin Sheet Rolling Mills. A. Vitkin.  (Stal,
1039, No. 2, pp. 23-31). (In Russian). Developitionts in sheet.
rolling equipment are surveyed sid some modern threo- and two-
high mills and their output capacities, soaking pits of tho conveyor
type, mechanised three-high rouuhing mﬂlu finishing mills and
acccsary equipment are drecribed.
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Irregularity of deformation ;g’pack rolling ( ot
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M@.ha); TUBYSHKINA, 2.A. (Moskva)

Mutual relationship between the thickn;sn

on tin, the temperature of stannicéb:t ;n oy

Igv. AN SSSR.Otd, tekh,nauk, n0.2:156-159 .
(Tinning)

of the diffusion layer
d the duration of tinning.
(MLRA 10:5)
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(Radioisotope e—-Industrial applications )
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TITLEs The Use of Radioactive Isotopes in Studying the Mechanism of
the Basic Processes of Hot Tinplating (Primeneniye radioaktiv~
nykh izotopov pri issledovanii mekhanizma osnovnykh protsessov

goryachego luzheniya).

PERIODICAL: Doklady Akad.Nauk SSSR, 1957, Vole 115, Nr 4, PP- 710-713 (USSR)

ABSTRACT: There does not yet exist a conclusive theory on the process of
hot tinplating of gsheet metal known since many centuries. Var-
jous reactions were suggested in different earlier works. The

conceptions contained in these earlier papers are summarized in
a sketch. In order to determine the true mechanism of the pro-
ceases of hot tin-plating, the author attempts %o follow the
motion of the particles of tin and iron in the technological

node of the flow by the method of labelled atoms. For this

purpose radioactive tin isotopes or iron jgsotopes were, accor-
ding to the problem to be solved, introduced into the ligquid
tank or into the flow. For determining the transition of tin
from the tank inte the flow, radioactive snl2l was introduced
into the tank. The gheet sample was then dipped into this flow.
Then the specific activities of the flow If and of tin Iz were
determined. From the If/Iz ratio the accunulation of tin in the
Card 1/2 flow may be concluded. The dissolution of iron in the flow and
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Phe Use of Radioactive Isotopes in Studying the Mechanism of 20-&-21/60
the Basic Processes of Hot Tinplating.

its transition from the flow into the tank were determined in
an analogous manner. For this purpose radioactive Fe’l/ was app-
1ied to the sheet sample. When a gteel strip passes through
the flow (ZnClz) into the tank, theiron dissolves in the flow

g and the flow is enriched with iron perchloride. On that occa-
sion the tin of the liquid tank goes through dissolution over
into the flow. Further details are given. The course of the
processes in the node of flow can approximately be represent-
ed by a scheme given here. The processes of hot tin-plating
may be explained in a gimilar mannere.

There are 4 Figures and 8 references, 2 of which are Slavic.

PRESENTED: March 15, 1957, bY 1. P. Bardin, Academician
SUBMITTED: March 14, 1957
AVAILABLE: Library of Congress

Card 2/2
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AUTHORS: vitkin, A. I Plotnikova, T. Fe» Lokorin, G. A.

narrp e td -t % 2R

TITLE: Investiédfion'of the Structure and Phase Composition of
Coatings in the Hot-Tinning of Sheet Iron (1zucheniye
struktury 1 fazovogo sostava pokrytiye pri goryachen luzhenii

zhesti)

PERIODICAL: Doklady Akadenii Nauk SSSR, 1998, v-1 119, lir 2,
pp 268 - 270 (USSR)

ABSTRACT: The first stage of the here discussed investigations con-
cernes the pattern of the basis of tin-plate. Fox this pur-

pose the various samples of indugtrial sheet and band iron
were destinned. On the sample of the pasis of sheet iron the
fibrous parts are VeTry much conterted. The certoin order
according to which the crystals are arranged at the boundary

of a ferrite grain is worth noticing. The white sections of

APPROVED FOR: R attern have few pores ani the dark ones
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20-119-2-21/60

Investigation of the Structure and Phase Componition of Coatinpgs in the

Hot-Tinning of Sheet Iron

rraphs show 2 electrographs

dain mass of the sublayer. The
consists of at least 2 phases.

basis consists of one phase

of tie surface layer and of the

bagis of the hot—tinned sheet
The suriace loyer of this
with tetragonal crystal lattice,

which speaks in favor of a zolid solution of iron in f-tin.
This surface layeT is obviously very thin compared to the

whole mass of the basis.
giasts of the compourd FeSn
tetragonal system. Ther th

Pne nmass of the basis mainly con-

which crystallizes in the
authors determined the boundaries

of the diffusion of tin into iron beyond the transition

boundary. For this purpose
active tin

(Sn113 and Sn123)

was electrolytically deposited on

the seamples were exposed to

an about~1p thick layer

of radio-

sluin steel canples. Then
a tenperature of 250° for 48

wours in vactiam. The bhasis is foraed during the heating of

caerd 2/4

the samples. Then the samples were cooled,

detinned and then

APPROVED FOR RELEASE: 09/01/2001
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20-119-2-21/60

Investigation of the Structure and Phase Composition of Coatings in the
Hot- Tinning of Sheet Iron

the basiiwas separated in o chloride solution of SbClB.

. In all cases the surface layer of the gteel sample situated
below the separated basis still contained small amounts of
radioactive tin. The elecironographic analysis of the sur-

face showed a cubic volume-centered lattice with faded
diffraction lines. Sone conclusions of these investizations
are: the interlayer on the hot-tirned shecet consists of

dark and light sections consisting of the sane structural
phase. They differ, however, by the density of the packing
and by the formation of FeSn2 cryastals. The dark sections

are obviously the main centefs for the porosity of the
coating. By means of the here used electronographic method
of investigation the existence of atlleast 2 structural phases
of the basis was round. However, the existence of other phases
richer in iron cannot be assumed. The clectronographstaken

card 3/4 here speak in favor of the fact that the nain mass of the

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001860120009-4"



"APPROVED FOR RE .

) LEASE: 09/01/2001  CIA-RDP86-00513R001860120009-4

B :, .7 S PR .’ ' L ,.Af' R = : - ‘4.,.«s;:: k4 j@ﬁ;ﬁg_ﬁ;‘?&ﬂ{}&, RRPIT . S
s - : . —— . ; 7 ] S

20-119-2-21/%¢

Investigation of the Structure and Phase Composition of Coatings in the
Hot-Tinping of Sheet Iron

basis (FeSn,) crystallizes in the tetragonal crystal systen=.
There are 4 figures , 1 table and 1% references, 3 of which
are Soviet.

ASSOCIATION: Tsentral'nyyInnchno-issledovatel'skiy institut chernoy
metallurgii (Central geientific Research Institute for Fer-
rous HMetallurgy)

PRESENTED: August 8, 1957, by I. P. Bardin, HKenber, Acadeny of
Sciences, USSR

SUBMITTED: August 5, 1957

card 4/4
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AUTHORS ¢ YiﬁfiﬁL—ﬂl—I‘*’ Fi-4nizzvs, T. P. 307/25"12;w3"42/67

TITLE: Blextralytic Daposition of Glessy Tin Preciplitates ¢t Shaat
Iron Frem Elsntrclyte Malis (Elaktroliticheskoye caazhdeniye
bisstyashchikk csadkoy clova na zhestl iz aiektrolitov-ras-

plavey)

PERIODICAL: %oklady Akademii neuk SSSR. 1958; Vol. 120, Ny 3. pp.588-591
USSR)

ABSTRACT: An old dream c¢f regearchers is represented by the production
of spesular coatings by immsdiate electrclysis without addi-

tional melting <f the tin deposit. By this gn expensive, com-
plicated proaess could be avoided: which leads to the pro-
dustion of products below gtandard. The attempis using ad-
ditions %o fhe glactrolyta solutivns hither%o have not pasé-
ed beyond the taberatery stage. The spesular lustrz of the
coatinga is not the enly criterioa of the quality of the
coatings. The carrosion realstivity is, after all; the de-
sigive fastor. The authors investigated the electrcchemi-
cal processas sausing the de osition of tin on sheet iron
in the systsms Sn (salt meli) - Fe. They consisted of & liquid

Card i/4 alestrods - tin, a sclid alectrods ~ iren, (sheat) as well
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: 50V/20--120--3--42/67
Electrolytic Depositlion of Glozsy Tin Frecipitates on Sheet Iron From
Electrolyte Melis

as of a melt of the zinc, tin and potassium chlorides, fur-
ther of the chlorides of other metals in various proportions.
It was made clear by the measuremsnt of the electromotive
forces ¢f the said systems that tin is the most elecire-
negativas elastrede, that is to say, the anode, which passes
over to the salt melt; from which it is deposited on the sheet,
Fig 2 shows an oscillograph in coordinatss E-7 (taken by
G. V. Rum;antseva) characterizing the depositicn process,
which comes to a standstill alrsady after the first gesonds
of the effsut of the galvanic pair Sn ~ Fe. The curve E~r=
appreachss the abscissa; it does, however; nol merge into it
for a conaidarable pericd. The study of this process leads
4o the introduction ¢f exiernal curreant sources for the ac-
celsration of the deposition. At current densities of from
4o - 7o a/dn® the tin-.deposition on sheet iron procseded. Its
veloalty was irncrsased five- to tenfold, The depsndence of
the thickness of the deposit h on the time T followed the
common rales cf the electrelytis process. The tin deposited
from the sleztrolyte meit was immediately melted at the sur-
Card 2/4 fase at temperatures above the mel%ing point of tin. The
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. SCV/ZC-120-3-42/67
of Giessy Tin precipitates on Sheet Iron From

Electroiyte Melts

ASSOCIATION:

PRESENTED:

card 3/4

APPROVED FOR RELEASE: 09/01/2001

compositicn of the alectrolyte was precised; thus securing
optimum resnlis a% the following composition (in per cent

by weightg: 1)8aCl, *0Oy znCl, 5 xcl 15; 2) sncl, 80, zZnCl, 5:
KF 15; 3) SoCl, 78, 2aC1, 5: WE,CL 55 KCl 15; 43 snCl, 645

ZnCl,, 4,5 KL 27, AlCl3 4,5, Theae prescriptione will te
subjected te further precising. There are 4 figures and 2
referenies: which axe Soviet.

Pgentral ‘nyy nauchnc--issledovatel'skiy jnstitut chernoy

metallurgli

(Central geientific Reasarch Institute of Ferrous Metallurgy)

Janvary 15: 1958, ty I. Po Bardin, Member: Academy of
Sciences, USSR
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SOV/ 20-120-3-42/67
Electrolytis Depcsiticn of Glaessy Tin Precipitates on Sheet Iron Prom
Electrnlyte Melts

SUBMITTED: Octokar 30, 1957

1. Tin--Electrodeposition 2. Electrolytes--Propertiies
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Dissolving sheet iron in various fluxes.
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AUTHOR : vitkin, 4. I. N
TI1LE:
and Iron in Systeas With
(Elektrodvizhushchiye gily i elektrodnyye potentsialy
zheleza V sistemakh 8
PERIODICAL: Zhurnal fizicheskoy xhimii, 1958,
pp 1612 - 1617 (USSR)
ABSTRACT: it was already found that

of solutions and

01

A . 2 —

melts con
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507/76-32-T-24/45

The Electromotive Porces and the Electrode Potentials of Tin
Tin-Containing

Flux El ectrolytes
olova 1

olovonoderzhashchimi flyunamielektrolitami)

Yol 32, Mr T,

tin deposits on sheet iron in fluxes
taining tin chlorides; this is ex-

plained by the fact that the system Sn/flux/Fe represents 8

short-circuited galvanic

of which may Dbe determine
the EMF and electrode potentiala.

elenent the direction and behaviour
d by corresponding neasurenents of

For this purpose 2 special

device vas constructed which consists of an electrolytic cell,

a shaft furnace with thermoregulation,

a potentiometer, an

oscillograph and the pertinent measuring instruments. The system

consisted of &

card 1/4
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1iquid elec
jron (sheet jron) and a me
solvents (in connection wi
electrochemical geries according to Yu.K.Delimarskiy

1t of tin and potassium chlorides as
th the position of

trode - tin, 2 solid electrode -

Sn and Zn in the
(Ref 2),
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The Electromotive Forces and tue Electrode Potentials sov/76-52-7-24/45
of Tin and Iron in Systeas With Tin-Contzining Flux Electrolytes

as well as of tin as an active conponent of the electrolyte.

A nunber of gystens were jnvestipated always with liquid anodes,

jron as cathede and melts with tin chlorides being used. It was
found that in all systems Sn(melt)Fe tin from the electrolyte
is deposited on the iron cathode. fnis fact of the deposition
of a not noble netzl on a more noble one has already been ob-
gerved several times, €.Z- by Raoult (Rault)(Ruf 3), Tannal
(Tamman ) (Ref 4) and D.P.Zosinovich et al.(Ref 5); v.A.Plotnikov
and D.P.Zosimovich (Ref 6) terned these elements Mgnlvanis
elements with alloy formation". In connection with the paper
by D.P.Zosimovich and N.Ye.lechayev (Ref T7) as aell as with the
oscillogransg obtzined it is found that the system {nvestipated
belongs to the atove mentioned types of elenerts. In such an
element the electrode potential difference will, in the presence
of tin ions in the melt, remain at its maximun value only foT
gome fractions of & second; on the otheT hand the cathode
potential will become more negative by the rapid deposition of
tin on the cathode, i.e4it will shift to the values of the
anode potential. The tin deponited will immediately diffuse

Card 2/4 into the cathode gurface in congequence of the high temperature
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The Electromotive Forces and the Electrode Potenticls SOV/76—32-7—24/45
of Pin and Iron in Systens With Pin-Contzining Flux Electrnlytes

of the melt, and it will form an intermediate layer of the
compound Fe - Sm. Due to this new phase structure a jump of the
potential is found, so that the diagrams do not only characterize
the electrochemical state but also the structural transformation
at the cathode surface. The determination carried out in solutions
showed phenonena analogous to those in flux nelts, however,
jindicating a smaller velocity of the procesd. The experinents
carried out with the syscten Zn/ZnG%/Fe showed an analogy with

the systenm Sn/flux/Fe, however, with the EMF in the beginning
being congsiderably higher than that of the Sn-Fe elenent. Tacre
are 5 figures, 1 table, and 7 references, 5 of which are Soviet.

ASSOCIATION: Tsentral'nyy institut chernoy metallurgii,Xoskve (Moscow,Central
Institute of Iron HetallurZy )

SUBMITTED: March.15, 1957

Card 3/4
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The Electromotive Forces znd the Electrode Potentials SOV/'/f 32-7- 21,/4‘
of Tin and Iron in Systems With Tin- -Containing Flux Electrolytes

1. Iron~tin gystems~-~Electrochemistry 2, Electrolyies-~Electrochemist=y
3. Electrolytic cells-—~Performance 4. Eiectrodes~-Materials 5. Electrodes

~~Electrochemistry

Card 4/4
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VITKIN, A, I.: Doc Tech Sci (diss) -- "The mechanism of the basic pruceasss o7

Pt A e

hot tin-plating of sheet iron". MoscoJ, 1958, 23 pp (Min Higher Fduc USSR,

Moocow Inst of Nonferrous Motals and Gold im M. I. Kalinin, Chair of Flectro-

chemistry and Corrosion), 150 copies (KL, No 2, 1959, 120)
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Vitkle a1,
o51) / PFEASE I BOOK EXPLOTTATION S0v/1878

' Pgentral'nyy nauchno-issledovatel'skiy institut chernoy metallurgii. Institut
stall

" Prokatnoye 1 truboprokatnoye proizvodstvo (Rolling and Tube Rolling) Moscow,
Metallurglzdat, 1959. 268 p. (Series: Its: Sbornik trudov, vyp. 16)
Errata slip inserted. 2,500 copies printed.

Sponsoring Agencyt U3SR. Gosudarstvennaya planovaya komissiya.

Ed.: B. P. Bakhtinov; Ed. of Publishing House: N. A. Valov; Tech. Ed.: A. I.
Karaesev.

PURPOSEt This collection of articles may be of interest to scientific workers,
process engineers in rolling and tube-rolling plants, and students of metal-
lurglcal vtuzes.

COVERAGE: The articles describe work done at the laboratory for metal forming
at the Tsentral'nyy nauchno-issledovatel'skiy institut chernoy metallurgil
(Central Scientific Research Institute of Ferrous Metallurgy). Some theo-
retical and practical problems of hot and cold rolling of simple and intricate

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120009-4"
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Rolling and Tube Rolling sov/1878

shapes and tubes are considered. Many of the articles discuss results

of sclentific research carried out under actual operating conditions.

K.K. Andratskiy, A.I. Fllatova, v.S. Smirnov, P.T, Yemel 'yanenko, A.L.
Tselikov, N.D. Lomakin, V.Ya. Ostrenko, D.Ye. Rokhman, 0.A, Plyatskovskiy,
I.A. Fomichev, Yu.K. Fedorov, and V.N. Shashkov are mentioned as having
contributed to this fleld. There are 37 references: 33 Soviet and 4 German.

TABLE OF CONTERTS:

Chizhikov, Yu.M., Candidate of Technical Sciences. Influence of Various

Factors on Rate of Production of Blooming Mills p)
The author shows how the rate of production of blooming mills is af-
fected by the weight of ingots, number of passes, size of blooms pro-
duced, number of manipulations, speeds and dwells during rolling, and
how all these factors affect each other. The increase in rate of pro-
duction of a blooming mill for any {ndividual case can be calculated

from Formula T.

Chizhikov, Yu.M., Candidate of Technical Sciences, and I.G. Drozd. Some
Strength Characteristics of a Blooming Mill 23
The authors @ scuss the design for strength of the main part of &
blooming mill and compare data on existing pressures in blooming mills
used in four plants.
Card 2/10
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Rolling and Tube Rolling

Chizhikov, Yu. M.,

Deformation in Rolling and Forging of large Sections

The author discusses spread of blooms
and compares results obtained.

and I. G. Drozd, Engineers.

Kabantsev, N. A.
Rolls and Torques in
The pressure was measured
by the formula Md = O. I, where Md is
a coefficlent constant for & given mill;

Candidate of Technical Sclences.

Rolling Alloy Steels on Blooming Mills
by strain gages.

CIA-RDP86-00513R001860120009-4
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motor, and 0.97 the efficiency of the {nstallation.

Xabantsev, N. A., Englneer.

Determination of Torques in Rolling

sov/1878
lateral
36
in rolling and forging
Pressure of Work on
47
The torque was determined
rque of motor shaft; K
the megnetic flux of the
59

Experiments were made in the laboratory and under operating

conditions by means of torsiometers.
up by wire strain gages.
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Rolling and Tube Rolling

Vitkin, A.I., Candidate of Technical Sciences. Single-stand
Continuous Mill
The author discusses the increase of the draft until a 90 percent
reduction is attained in a single pass through the stand. A single-
stand rolling mill with two pairs of working rolls was built in the
TsNITTMASh rolling laboratory. The results of laboratory rolling
are given.

Grudev, P. I., Candidate of Technical Sciences. On Determination of
Flattening of Rolls [During Rolling]
The author offers a method of determining the elongation of the
arc of contact due to flattening of rolis.

Svede-Shvets, N. I., Candidate of Technical Sciences. Methods of
Measuring the Temperature of the Roll Surface of Sheet Mills
In TsNIIChM (Central Scientific Research Institute of Ferrous
Metallurgy) two methods of measuring the temperatvre of moving
bodies were developed: 1) by stationary thermocouples (measuring
the drop in temperature between two points)yand 2) by a movable
{"walking") thermocouple for measuring the true temperature. Measure-
ment of temperature of rolls during rolling is desirable in order to

Card 4/10
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Rolling and Tube Rolling sov/187

control the temperature of rolls-<l.e, the uniformity of sheet
thickness-- automatically.

.Aleksandrova, 'i. K., Engineer. Some Problems of Pass Design of

Rolls for Cold Rolling of Shapes
In designing passes for cold rolling of complex shapes ahsﬁle.;i%:
technique which assures dimensional accuracy of shapes 8 ;,e Rodig
used. basic considerations for designing passes for complex pe
are presented.

102

Pavliov, Ig.M., Corresponding Member, Academy of Scienceog » gng, Doc;.zr of
Technical Sciences, and M. L. Zaytsev, Engineer. Method o ompary. ™
Pass . Designs as Related to Efficiency of Deformation thors use

To compare the amount of deformation in one pass, the au o

the interrelations between cross-sectional areas of the wor ;:-

F ‘initial , F :nd, and F iisplaced . As & cri’rerionifozh: - ong-

ficiency o1 deformation,the ratio of volume displaced nl e

{tudinal direction to the volume displaced in the latera

may be used. ,
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Rolling and Tube Rolling

Zaytsev, M. L., Engineer. Efficiency of Deformation During Rolling in
Diamond and Oval Shapes as Compered With Deformation in Plain Rolls
The author describes the methods of experiments he conducted on the basis
. of the idea presented in the preceding article and presents results
of their evaluation., He comes to the conclusion that the criteria
.examined make it possible to answer the question of the suitability
of using & given pass design. He found that in deformation of a
square bar & higher efficiency was attainedi®e diamond pass than in an oval
pass, or in plain rolis.

Zaytsev, M. L., Engineer. Design of a Diamond Pass for a Di.amond-squnr@y Stemljl}

Using the relations presented in the article written with Ig. M.
Pavlov (p. 111), the author shows how to determine the dimensions
of a diamond pass and of the following square pass.

Chizhikov, Yu. M., Candidate of Technical Sciences, and A. N. Funde, Engineer.
Conditions for Obtaining Quality Hollow Steel Bar Stock for Drilling 140
The article discusses sizes and mechanical properties of billets
with inserted cores and also the pass design necessary for making
a good product.

Card 6/10
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Rolling and Tube Rolling sov/1878

Funde, A. N., Engineer. Effect of Some Procersing Fectors on the Quality
of Hollow Steel Bar Stock for Driliing
The influence of heating conditions, of the clearance between
the billet and the inserted core,of the billet's curvature,of
the displacement of the center of the hole) and of tilting the stock
are discussed.

Teterin, P. K., Candidate of Technical Sciences, Tangential Slipping
and Friction Forces in Cross Rolling and Roll Plercing
The author discusses ddscrepancies between experimental and
theoretical data concerning the direction of slipping of the
work and of tangential forces acting in cross; rolling and roll
piercing. Equations for rolling contact angle, for coefficient
of tangential slip, and for efficiency are derived.

Teterin, P. K., Candidate of Technical Sciences. Conditions for Rotation
of the Work in Roll Plercing
Equations based on deformation and giving the conditions for regular
rotation of work are derived and compared with an equation based on
the kinematics of rolling. Conditions for gripping the work by rolls

are algo analyzed.
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Rolling and Tube Rolling sov/1878

Teterin, P. K., Candidate of Technical Sciences. Twisting of Work in

Roll Plercing '
The author derives equations for the twisting angle and the heldx
angle of the work for any section of contact area, for the twisting
angle after leaving the rollsyand /or the taper angle of the rolls at
which there will be no twisting (eq.27). All these equations are de-
rived taking into account the axial slipping of the work and the
variation of its axial velocity along the arc of contact.

Teterin, P. K., Yu. V. Manegin, I. Ye. Musorina, and Ye. A. Trifonov,
Design of Roll Profile for Rotary Rolling and Sizing Mills
The profiling of rolls is described,and results of tests carried
out in TsKEMM of TsNITTMASh are presented. It was found that with
increasing taper of the gripplng portion of sizing rolls, the permia-
sible draft will also increase.

Teterin, P. K., Yu., V. Manegin, and A. S. Burov. Pressure of Work on
Rolls in Pilger Process
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Rolling and Tube Rolling sov/1878

The dependence of pressure distribution along the contact arc on roll
design, wall thickness of pipe,and amount of feed 18 explained. The
dependence of the amount of pressure on roliing temperature, wall thick-
ness)and feed 1s established.

Teterin, P. K., N. L. Kiyamkin,and I.Ye. Musorina. .Mastering the Manufacture
of Tvo-Layer Brazed Tubes 25
The method of cold roll forming of & thin (0.6 to 0.9 mm) copper-
coated steel band with tapered edges into & two-layer brazed tube (6 to 16
mm. in diameter) has been developed and mastered in the laboratory for
tube manufacture of the Institut metallurgicheskikh problem (Institute
for Metallurgical Problems). The authors state that these tubes show a
fatigue strength 3 to U4 times higher than that of copper tubes. The
corrosion resistance is also better, due to the copper coating; they
are approximately 3 times cheaper than copper tubes. The waste of
material amounts to only 5 percent in comparison with 50 percent and
more in cold drawing.

Pavlov, Ig. M., P. K. Teterin, N. L. Klyamkin, and I.Ye. Musorina. Roll
Desian for Forming Two-laver Tuhes 251
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Rolling and Tube Rolling Sov/1878

The two-layer tubes are cold-roll-formed in fourteen~stand con-
tinuous machines. The method of roll design, tapering of edges, and
the shapes and construction of all 14 pairs of rolls are discussed
and illustrated. The process of forming the bard 1into a two-layer
tube is described.

AVATLAHLE: Library of Congress
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50v/123-59-19-78310
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, Nr 19, p 72 (USSR)

AUTHOR: Vitkin, A.I,

TTTLE: Single Stand Continuous Rolling TN

PERTODICAL: Sb, tr, Tsentr. n.-i, in-ta chernoy metallurgii, 1959, Nr 16, pp 71-80

ABSTRACT: It is:suggested to effzct the process of continuous rolling on single
stand rolling mills, the possibility of which has been proved by ex-
periments, In developing the new process, one started from the
assumption that, as a limiting case, the two approaching arcs of contact L,//
of the operating rollers (R) of the continuous line should merge into - «
one arc of contact, Continuous rolling on a single stand was carried
out on the two-high 250 mill, the operating driving R of which, with a
diameter of 250 mm, were drawn apart and fulfilled the function of
supporting drive R. A special adapter was placed between the supporting
R; this adapter possesses two pairs of operating R, the first of which
with a R diameter of 40 mm and the second of 60 mm, The supporting R
for the second pair of operating R were 80 mm in diameter,

M.G.N,
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SEVERDENKO, V.P., akademik; PASECHNTY, S.A., kand,tekhn,nauk; "ITKIN, A.I.,
kand, tekhninauk; SHUMHAYA, V.A,, insh, ————

Using rough rolls for dressing tin plates, Mash,Bel., no.6:44-48
'59. (MIRA 13:6)

1, Akademiya nauk BSSR (for Severdenko),
(Rolling (Metalwork))
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VITKIN Aleksandr, Isgakevich. Prinimali uchastiye: KADANXR, L,I.;
- “OL#FIR, ¥.P,; SELIVANOV, A.D.., POMIN, N.V., red,; OZERETSKAYA,
A.L,, red,izd-va; VAYNSHTZYN, Ye.B,, tekhn.red.

[Manufacture of electrolitically tinned plate] Proizvodstvo

eloktroliticheski luzhenol zhesti. Moskva, Gos.nauchno-tekhn.

izd-vo 1it-ry po chernoi i tsvetnoi metallurgli, 1959. 309 p.
(MIRA 12:11)

(Tin plating) (Electroforming)
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Vitkin, 4. I. SOV/20-124-5-41/62

Combination of the Processes of Annealing and Hot Cladding
Using Salt Melts (Sovmeshcheniye pProtsessov otzhiga i gorya-
chego pokrytiya s pomoshch'yu solevykh rasplavov)

Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5, pp 11051108
{USSR)

The author has previously proved that the melt used in hot
cladding constitutes an electroyte (solution or melt) from which
the metal of the bath is discharged on the surface of strip or
Plate of steel (Ref 1). It has also been proved that the melt
should contain as an essential component a salt of the
cladding metal. The higher the temperature of the melt the

more intensive is the discharge. The melting point of the melt
can be raised into the temperature range wherein recrystalli-
zation of the lowcarbon steel occurs by an addition of NaCl,
KC1, BaCl,, etc to the melt (chlz; ZnCl, + Snclz). In this

case the melt is also an annealing medium. As is apparent from
figure 2 and table 1 the micro-structure and the mechanical
properties do not differ from those of a normally annealed

CIA-RDP86-00513R001860120009-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA

S R S B SR I R R B T
S O T R R S TR S A M B T

B LR

Combination of
Cladding Using Salt Melts

the Processes of Ainnealing and Hot

-RDP86-00513R001860120009-4

U FRTR S e

ps

sov/20—124-5-41/62

plate of steel. The author draws the following conclusions

from the results:

1) It is possible, on
the processes of annealing and cladding be

principle, to combine
means of salt melts.

This is to be used mainly to galvanize strip steel (Fig 4).
2) The atrip steel is extremely rapidly heated in the salt

melt because the
highly intensive.
zation of the low-carbon

heat transfer and
3) The time required for the recrystalli-
steel depends on the temperature of

electric discharge are

the melt; the increase of this temperature will reduce the

time required. The temperature

transition of thin steel

strip into the reorystalling range and the maintaining of

the strip at said

gtructure and high mechanical quality

temperature for 0.5-1 sec secures & good

of the steel without

any need of additionally keeping the strip in the melt.

4) A prolonged residence beyond
perties of the steel strip. There
d 2 Soviet references.

affects the mechanical pro
are 4 figures, 1 table, an
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i SOV/C0- ~5-41/62
Combination of the Processes of Annezling and Hot S0V/00-124-5-4 /
Cladding Using Salt Kelts

¢ xiy institut chernoy metal-
: 1'nyy nauchno-issledovatel'skiy ch
ASSOGTATION: gﬁizga(Ceﬂ‘t’ral Scientific Research Institute for Ferroua

Metallurgy)
PRESENTED: august 29, 1958, by I. ¥, Bardin, Academician
SUBMITTED: August 6, 1958
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Vitkin,

Proizvodstvo elektroliticheski luzhenoy zhestl
Tin Plate), Moscov, Metallurgizdst, 1959:

2,150 ecopied printed.

Fd.: N.V. Fomin; Ed. of Publishing House:
Ye. B. Vaynshteyn.

Aleksandr Isaakovich

PURPOSE:  This book is intended for tecanical
machine-'building plants,

research and educational jnstitutions, and

The book presents pasic data on the

onomic data on

and jnformation
al data on

OVERAGE:
engineering and ec

plating processes,
plate. Theoretical and empiric
corrosion are given. Methods ©
plate are qxplained. Experience gained i

¢

n

Ccerd 1/5
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Manufacture of Electrolytic Tin Plate 50v/3307
is discussed, énd currently employed flow sheets and equipment are described.
Specialists in the field who cooperatedin the writing of the book are
L.I. Kedaner, F.F., Olefir, and A.D. Selivanov. The "Zaporozhstal'" Metallur-
glcal Plant is said to employ thé¢ method described in the book. Soviet and
non-Soviet references are given at the end of each chapter.

TABLE OF CONTENTS:
From the author

Ch. I. Tin and Its Alloys. Production and Consumption of Tin
l. Principal properties of tin
2. Constitution diagram of the Fe-Sn system
3. Deposits, production, and consumption of tin
4. Application of tin
5. Saving of tin

Ch. IY. Develomment of the Production of Tin Plate
1. Historical sketch
2. Techrological and econcmical basis o the production
of electrolytic tin plate
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Mapufacture of Electrolytic Tin Plate 50V/3307

Ch. III. Applications of Tin Plate. Basic Characteristics. 3mdards 35
Ch. IV. Processes of Electrolytic Tin Plating. Melting of
" Deposited Tin
1. Electrolytic tinning in alkaline solutions 46
2. Electrolytic timning in sulfuric acid solutions TL
%, FElectrolytic tinning in halide solutions g7
i, New electrolytes for tinning 101
] 5. Melting of deposited tin. Structure of coating 107
6. Comparison of various methods of electrolytic
tin plating 130
7. Electrodeposition of Justrous coatings of tin directly
from solutions of electrolytes 134
8. Electrodeposition of lustrous tin costings directly from
fused electrolytes 137
Ch. V. Corrosion and Methods of Supplementary Protection
of Tin Plate Against Corrosion 147
1. Corrosion of tin : 147
2. Corrosion of tin plate 1438
3. Supplementary measures for increasing the corrosion
resistance of tin plate 162
Card 3/5
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. Manufacture of Electrolytic Tin Plate

4. Testing of tin plate. Methods of determining quality
Ch. VI. Plow Sheets

Ch. VII. Experience Gained in Mastering and Operation of

Electrolytic Tinning Line at the "Zaporozhstal!" Plant
Processing and equipment

Production and principal defeects of tin plate

Ch. VIII. Operation of Individual Units in the Electrolytic
Tinning 1ine

1. Entry unit

2. Units for auxiliary and main processes
3. Fipishing units

Ch. IX. Electrical Equipment, Autamation and Main Instruments
for the Process Control of Electrolytic Tin-plating Lines
l. Lines with sulfuric acid tanks with vertical belt movement
2. Selection of electric motors
3. Control system
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S0y l:" ‘Tqr"\«“ i T AT

"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86- 00513R001860120009 4

T Wm”kﬁﬁryﬂ’aW&MN",&”'&"’L"*‘S’T’&"’J@({I?&& SIS R ET BRI F o b [OOSR o gl S Y N by bt T SR M Rt A 3SR ST T

" Manufacture of Electrolytic Tin Plate SOV/3307

4. Automation of loop systems

5. Calculation of static parameters and transieat processes

6. Electrolytic tin-plating lines with horizontal movement of
the strip in the tank

7. Centering of the strip in the unit

8. Checking and measuring equipment

9. Installation and placement of the electrical equipmemt

AVAIIABLE: Library of Congress
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Single-stand nill for continuous rolling. (MIRA 12:5)

' .
1n0.16371-80 '59 (Rolling mille)
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50v/130-60-1-13/22

AUTHOR! vitkin, A.

TITLE: State of Modern Tin product ton Technology

PERIODICAL: Metallurg, 1960, Nr 1, PP 07-30 (USSR)

ABSTRACT1 The author reviews continuous annealing and tinning
methods as practiced in the U.S., Great Britain, and
Germany. In the jast decade continuous annealing

of tin coll in norizontal and tower-type lines has
peen finding wide application in the Soviet Unlon.
Tne total annealing and cooling time per coll of strip
has decreased from 40 hourd to 80-140 seconds; heat
treatment conditions have greatly improved and strip
with unifora cross gectlon and length 18 pelng produced.
Heatinz tlme does nodt orceed 6 to 8 sec, strip move-
ment 1s 10 to 12 m/sec. Maxlmum yearly output of
such continious line 15 250,000 ton strip. The com-
bination of degreasing and heat treatment into one
card 1/4 operation cimplifies the technologlical process.
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gtate of Modern Tin Productlion Techinolosy 77430
sov/13o-60-1-13/22

However, N2 adequate prozess fop oonblindods aot-4ip
cinning nas been developed, ”Zaporozhstal’” plant
(zavod “Zaporozhstal'”) and the West German pederal
Republlc belny the only exneptlons. But, the rate of
tne process 13 st11l very slow (movement of strip:
3 toH m/min) and the coatlng patnier heavy (about 3
mu). The central gatentifle Researcn Institute of
Ferrous Metallursy (TsNIICnM) {s working on various
methods of nign-speed tln coatins. Tinning in 2 hign”
voltage field and by electrolytic deposition in salt
solutions are the moub promising methods. Coating
thickness may pe regulated within 1.5 to 5,0 mu in salt
solution electrolysis. pParameters of the process
allow the strip to move at hign speeds. The one-side
coatinz 1is endowed with zood corrosion resistance and
hign juster. Since 1950 the same fnstlitute nas been
{nvestigating the prodaiction ~f vlack jacqgiered tin
plate. The 1ife of lacquered cans with fisn and
vegetable products Wi foand to be only 12 to 24 moaths.
card 2/U The lack of & high-speed process for coating and drying
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state of Modern Tin Productlon Pechnolosy 3 )
SOV/130—60—1—13/22

lacguer {mpedes the development of plack jacquered tin
plate. Witn coating spread by means of rolls and
convection drying the mazximum strip movement 13 3

£o 10 m/min, In this connection the Central

gclentific Research Institute of Ferrous Metallurzy

1g studying hign-speed coating by deposition 1n & high-
yvoltage field and induction drying Dy nigh-frequency

currents (see Fl&. thin steel

)., Latest trends:
gtrip covered by plastic. There 15 1 table; and 4
figures.
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State of Modern Tin Prodiaction
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Fig. 4. Dilagram of coating steel strip and drylng
the lacquer layer. A =2nd A, are {irst and second
coatinz in a high-voltaze electric fleld (100-120
kv); B and B, are loductlion drylng of the flrst
and second layer respectlvely; C 13 rollers,
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AUTHORS:  Vitkin. A T. . Kokorin, G.A.
TITLE On the mechanism of bond between metal deposit and

the metallic base

PERIODICAL: Fizika metallov i metallovedeniye, v.1l2, no.5, 1961,
782-784 + 1 plate

TEXT: The mechanism of bond development at the separation
boundary of two solid metsllic phases and the nature of bond
devzloped between an electrolytically deposited metal layer and the
metal base were studied by electron microscopic techniques.

Special measures were observed during the tests in order to exclude
the influence of temperature and oxidation of the base metal, since
both these factors can affect substantially the processes occurring
at the contacting surfaces. Tin or zinc deposits were formed
slectrolytically on 08 R (08KP) steel, zin: was deposited on copper
plate specimens and tin was also deposited on chrome -plated steel
specimens. Before electrolytic deposition of the test metals,

the specimens were first electrolytically polished and washed in
pure water through which a stream of hydrogen was passed during the

Card 1/3
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washing. The specimens removed from the washing bath wers then
transferred to standard electrolytic baths maintained at 20°C,
Layers, 5 to 10y thick, of the deposited metals were removed by
electrochemical or chemical methods: tin deposit was removed by
anodic etching in 10% HCl or by chemical treatment in a solution

of meta-nitrobenzoic acid: zinc deposits were removed by treatment J(
with 5% HpS04, An intermetallic compound {(y-Fey 29Sn) was
identified at the tin separation boundary with OBKP steel. The
crystallographi: constants of the compound are. o2 = 4,22 R;

¢ =5,20A and c/a = 1,23, The intermediate layer consists of
fine particles (100 to 200 !) distributed over the whole of the
apecimen surfa<e, and of relatively large particles (400 to 500 })
concentrated along the block boundaries. Af%sr heating,

Y-Fe1,275n originally present in the intermediate layer changes to
FeSnjp, Intermetallic compounds of unknown composition were
detected at the steel-zinc and copper-iinc seperation boundaries,

Neo Fe-Zn compounds were detetted at the separation boundaries of the
two metals, Thuz, the formation of an intermsdiate phase
congisting of an intermetalli: zompound or s sclid solution appears
Card 2/3
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to be responsible for the bond between electrolytical deposits and
the metal base, It is suggested that under the conditions of
electrolytic deposition at room temperature, the energetic
conditions favour first of all the formation of non-equilibrium
metastab le phases, which when heated pass into more stable forms.
There are 3 figures, 1 table and 12 references: 11 Soviet-bloc and
1 non-Soviet-bloc,

ASSOCIATION: TsNIIChERMET

SUBMITTED : January 13, 1961
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KOKORIN, G.A., inzh,; VIIEEHi_fliil doktor tekhn,nauk
Investigating the interconne

eti -
metal and base metal, on betueen the electrodeposited

Sbor. trud, TSNIICHM no.28:183-189 '62,

MIRA 1
(EIGCtPOPlating-Testing) ( 5:11)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120009-4"



f"l\.PPROVED FOR RELEASE: 09/01/2001

RUPEY A KT

Eher

| VT_T»CIA-RDP86-00513R001860120009-4

IR LSRR IR ITLTRE
LU LSRR TR AT R SR TR SRR PRI
o . Pastilks iz R S O T TR T s v

AKIN AT

PHASE I BOOK EXPLOITATION SOV/BORE
. Rokotyan, Ye. 8, Doctor of Technical Sclences, Rra.

Prokatnoye proizvodstvo; epravoohnik (Rolling Industry; Handbook)
V. 2. loOBCOW, Metallurgizdat, 1 2. 685 p. 8500 coples
printed.

Aathorss Pe A. Aleksandrov, Doctor of Technical Sciencen;
V. P. Anisiforov, candidate of Technical Scilences; ve I
candidate of Technical Sciencesxj%f’%. parbarich) Candidate
of Technical Sciences; B. P, Bakh Tiov; Candidate of Technlcal
Sciences [deceased]; B. A. Bryukhanenlo, candidate of Teonomie
ngggggn' V. Vasil'chikov, candidate of Technical Sciences;
. Vitkin Dostor of Technical Sciences; 8. Po granovskiy,

5¢ Technical Sciences] P. I. Grudev, candidate of
Technical Sclences; I. V. Gunin, Engineer; He Ya. Dzugutov,
candidate of mechnical 8clences} V. Ge Drozd, Candidate of
Tachnical Sciences] N. F. Yermolayev, Engineer; G. K. Katsnel'son,
Candidate of Technical Sclences; M. ¥. XKovynev, Engineerj
M. Yeo mgayenko, Engineer; N, V. Litovohenko, candivate of
Technical Solences; Ta, ¥, Hatveyev, Candidate of rechnical
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